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[Claim] 

[Claim 1] A method for forming a resist pattern, comprising the steps of 
coating a resist having a carboxyl group as a side chain on the surface of a 
silicon nitride film, baking the resist and performing electron beam 
lithography so as to form an opening portion having a predetermined size 
in the resist; characterized in that 

an ultraviolet having a wavelength of 180 nm to 220 nm is 
irradiated to the surface of the silicon nitride film prior to the coating of 
the resist. 

[0009] First, as is the case with Figure 1, the silicon nitride film 2 is 
deposited on the surface of the GaAs substrate 1 (the same reference 
numbers as those in Figure 1 are used for simplification of explanation.). 
Further, a ultraviolet having a wavelength of 1 80 to 220 nm and an optical 
intensity of 0.66 mW/cm" 2 is irradiated to the surface of the silicon nitride 
film 2 for 1.5 hours at a room temperature. The infrared absorption 
spectrum of the silicon nitride film 2 is measured before and after this 
treatment of ultraviolet irradiation. As a result, while an absorption of 
1100 to 1200cm" 1 by N-H (bend) is observed before the treatment of 
ultraviolet irradiation, the absorption is much decreased after the treatment. 
In other words, it is found that the ultraviolet irradiation causes decrease in 
imino groups and amino groups in the surface of the silicon nitride film 2. 
Further, the above resist 3 having a thickness of 1 500- A (in detail, 
methacrylic acid component; 25.4 mol %, methacrylic acid phenyl 
component; 74.6 mol %, a solution of methyl cellosolve acetate; 5 
weight %) is coated on the silicon nitride film 2, using a spin coater. 
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Subsequently, baking is performed for an hour at a temperature of 230 °C 
(a temperature of 150 °C or higher is required), to draw a pattern of line of 
3nC/cm by an electron beam exposure system. Next, development is 
performed, using a mixed solution of methyl isobutyl ketone and ethyl 
cyclohexanol whose ratio is 80 to 20, so as to form the opening portion 4 
in the resist 3. At this time, the resist residue 3b of 80 A is etched by 
oxygen plasma. Moreover, the silicon nitride film 2 is etched by an 
aqueous solution of hydrogen fluoride, using the resist 3 as a mask, 
resulting in that the same pattern as is drawn by the electron beam 
lithography can be precisely processed. Accordingly, it can be indirectly 
confirmed that the resist residue 3b is a product of bond of the imide 
groups and the amide groups in the surface of the silicon nitride film 2 and 
carboxyl groups in the resist 3. Thereafter, metal aluminum having a 
thickness of 2000 A is deposited on the GaAs substrate 1 , using the resist 
3 as a mask, to form an aluminum electrode having a width of 0.15 /zm 
on the GaAs substrate. 
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(57) Abstract: 

PURPOSE: To form an opening with 
a given width accurately in a resist 
layer on a silicon nitride film. 

CONSTITUTION: An ultraviolet ray 
with a wavelength of 1 80 to 220nm 
is cast to a surface of a silicon 
nitride film 2 to reform the film 
surface. After a resist 3 having a 
carboxyl group as a side chain is 
applied and the silicon nitride film 2 
is baked, an electron-beam drawing 
process is carried out to form an 
opening 4 with a given width in the 
resist 3. In this case, since an 
ultraviolet ray is cast, no residue 3b 
remains in the resist 
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